S2. The characterization of the suspended section of SWNT
To check the suspended length of the SWNT with SEM, seven SWNT devices with larger deflection angle (> 60°) were fabricated. The suspended section of SWNT can be distinguished by SEM when the electron beam was focused on the surface of the electrode as shown in Figure S2a . The projected length (l) of these seven devices is measured and the average value is about 226 nm (Table S1 ). Because all the fabrication parameters are the same with that of the SWNT devices with 10°deflection angle, therefore this average value of the projected length (226 nm) is also applicable for the latter one. When there is an angle of 10° between the SWNTs and the electrodes, the maximum distance (d) between the suspended SWNTs and the electrodes is below 40 nm ( ), as shown in Figure S2b . A sub-40 nm-wide region is created between the suspended section of SWNT and the electrode, which provides a reliable confinement to create nanogap by electroburning method. is monitored as the voltage on the gate electrode is swept up. Unlike the switching curve of metallic SWNT device, the resistance was decreased to a high value gradually and we didn't observe a critical switching OFF voltage clearly, mainly because the electrical property of the semiconducting SWNT. However, after the first sweeping into 30V, the gate voltage was applied again. This time the resistance was very high (~ GΩ), indicating that the SWNT memory device has been switched into OFF state at the first sweeping.
S4. Details of the Simmons fitting procedure
The Simmons model describes tunneling through a potential barrier of arbitrary shape by the following equation:
[36]
with , where J is the current density, e is the elementary charge, h is the reduced Planck's constant, Ø is the mean barrier height, m is the electron mass, V is the potential applied and β is a correction factor which is 1 to a good approximation. We simplify the Simmons equation with the assumption that carbon nanotube and nickel have same work functions (~4.6 eV).
We assume a circular barrier with V < Ø b /e ( Figure S4 ), where Ø b is the height of the rectangular barrier. In this caseØ = Ø b -eV/2, using equation (1) we can calculate the current I as follows:
where A is the area of the junction, approximated to the sectional area of SWNT (diameter ~1.6 nm). Thus the I-V curves of the nanogap were fit to equation (2) 
S6. Calculation of the capacitor made of the SWNT and electrodes
Using the following model and equation of the capacitance of an unparallel-plate capacitor, the capacitor made of the SWNT and the drain electrode can be obtained: Figure S6 . Geometric model of unparallel-plate capacitor made by SWNT and drain electrodes.
Based on the model of unparallel-plate capacitor, the capacitance can be calculated by the equation: [39] ,
where is the vacuum permittivity (8.85×10 -12 F/m), R is the width of the plate (diameter of the SWNT, 1.6 nm) [27] , θ is the angle between SWNT and the drain electrode (10 °)，L 1 and L 2 are the lengths shown above (for the device in the main text, the values are 30 nm and 2600 nm, respectively). The capacitor C is estimated to be 3.6×10 -19 F.
